Molecular dynamics of 3,3',5-triiodo-L-thyronine in model membranes: a spin label study.
A spin-labeled derivative of 3,3',5-triiodo-L-thyronine, 3-[( alpha-carboxy-4-(4-hydroxy-3-iodophenoxy)-3,5-diiodophenethyl++ +] carbamoyl)-2,2,5,5-tetramethyl-3-pyrrolin-1-yloxy (SL-T3) has been synthesized. Evaluation of its binding to nuclei after incubation with rat pituitary tumor GH3 cells at 37 degrees C showed that it bound to nuclei with a 18% potency of that of T3. The dynamic interaction of SL-T3 with multilamellar vesicles prepared from dimyristoylphosphatidylcholine (DMPC) was investigated using electron spin resonance techniques. At 31 degrees C, the lateral diffusion constant of SL-T3 in DMPC membranes was found to be 3.0 X 10(-8) cm2/s as determined by the ESR line-broadening method. The temperature dependency of the ESR spectrum of SL-T3 in DMPC multilamellar vesicles showed a break at 23.5 degrees C, which is close to the main phase-transition temperature, 23.7 degrees C, of DMPC membranes. This suggests that the motion of the probe reflects the motion of phospholipids in DMPC membranes, and that the probe itself does not perturb the membrane structure. SL-T3 appears to be a useful probe for studying the motion of thyroid hormone in the plasma membrane of responsive cells.